Codon:anticodon and anticodon:anticodon interaction: evaluation of equilibrium and kinetic parameters of complexes involving a g:u wobble.
In order to learn about the effect of the G:U wobble interaction we characterized to codon:anticodon binding between triplets: UUC, UUU and yeast tRNAPhe (anticodon GmAA) as well as the anticodon:anticodon binding between Escherichia coli tRNAGlu2, E. coli tRNALys (anticodons: mam5s2UUC, and mam5S2UUU, respectively) and tRNAPhe from yeast and E. coli (anticodon GAA) using equilibrium fluorescence titrations and temperature jump measurements with fluorescence and absorption detection. The difference in stability constants between complexes involving a G:U pair rather than a usual G:C basepair is in the range of one order magnitude and is mainly due to the shorter lifetime of the complex involving G:U in the wobble position. This difference is more pronounced when the codon triplet is structured, i.e., is built in the anticodon loop of a tRNA. The reaction enthalpies of the anticodon:anticodon complexes involving G:U mismatching were found to be about 4 kcal/mol smaller, and the melting temperatures more than 20 degrees C lower, than those of the corresponding complexes with the G:C basepair. The results are discussed in terms of different strategies that might be used in the cell in order to minimize the effect of different lifetimes of codon-tRNA complexes. Differences in these lifetimes may be used for the modulation of the translation efficiency.